The roots of Panax (P.) ginseng C. A. MEYER (Araliaceae) is a most famous Chinese natural medicine, which is widely used for the treatment of gastrointestinal disorders as well as a tonic in traditional Chinese medicine and Japanese Kampo medicine. The biologically active constituents of ginseng roots have been pursued extensively and many dammaranetype triterpene oligoglycosides have been characterized as the principal ingredients.
2) On the other hand, the flower buds of P. ginseng have been used as a exhilarant. As the chemical constituents of ginseng flower, several dammarane-type triterpene glycosides were hitherto isolated. 3, 4) Recently, we have reported the isolation and structure elucidation of dammarane-type triterpene oligoglycosides termed notoginsenosides-O, -P, -Q, -S, and -T with hepatoprotective and immunological adjuvant activities from the flower buds of P. notoginseng (BURK.) F. H. CHEN. 5, 6) As a continuing study on the bioactive constituents of medicinal flowers, 1, 7) we have isolated new dammarane-type triterpene diglycosides named floralginsenosides A (1), B (2), C (3), D (4), E (5), and F (6) from the flower buds of Chinese P. ginseng together with seven known dammarane-type triterpene oligoglycosides. In this paper, we describe the isolation and structure elucidation of six new floralginsenosides (1-6). 8) Isolation of Floralginsenosides The methanolic extract from the flower buds of P. ginseng cultivated in Jilin province of China was partitioned into an ethyl acetate (EtOAc)-water mixture to furnish an EtOAc-soluble portion and an aqueous layer. The aqueous layer was further extracted with n-butanol to give an n-BuOH-soluble portion. The n-BuOH-soluble portion was subjected to normal-phase and reversed-phase silica gel column chromatography and finally HPLC to afford floralginsenosides A (1, 0.0053% from the dried flower buds), B (2, 0.057%), C (3, 0.014%), D (4, 0.0054%), E (5, 0.0014%), and F (6, 0.0046%) together with ginsenoside-F 1 (7, 4) 0.019%), ginsenoside-F 3 (8, 9) 0.20%), ginsenoside-F 5 (9, 9) 0.084%), ginsenoside Rg 1 (10, 10) 0.38%), ginsenoside Rg 2 (11, 11) 0.0016%), gypenoside XVII (12, 12) 0.010%), and pseudo-ginsenoside-RC 1 (13, 13) 0.030%). H-and 13 C-NMR spectra of 1 were superimposable on those of ginsenoside Rg 1 (10), 10) whrereas the signals designated to the side chain moiety (C-20-C-27) of the aglycon part were similar to those of notoginsenoside-C. 16) As shown in Fig. 1 , the (14) , which was isolated from Vietnamese ginseng. 17) On the basis of this evidence, the struc- 14) The IR spectrum of 2 showed absorption bands at 3433, 1655, and 1076 cm C-NMR spectra of 2 were superimposable on those of 1 and ginsenoside Rg 1 (10), 10) while the signals due to the side chain part very resembled those of notoginsenoside-E.
Structures of Floralginsenosides
19) The structure of 2 was characterized by means of 1 H-1 H COSY and HMBC experiments (Fig. 1) . Finally, reduction of 2 with sodium borohydride (NaBH 4 ) furnished a known dammarane-type triterpene glycoside, vina-ginsenoside-R15 (15), which was isolated from Vietnamese ginseng. 20) Consequently, the structure of floralginsenoside B (2) was determined as shown.
Floralginsenoside C (3) and D (4) (8) 9) and ginsenoside-F 5 (9), 9) respectively, whereas the signals due to the side chain part of 3 and 4 were superimposable on those of 1 and 2, respectively. Furthermore, the 1 H-1 H COSY and HMBC experiments on 3 and 4 showed correlations as shown in Fig. 1 . This evidence led us to formulate the structures of floralginsenoside C (3) 18) and D (4) as shown.
Floralginsenoside E (5), obtained as an amorphous powder with positive optical rotation ([a] D 22 ϩ17.6°in MeOH) and positive response to the hydroperoxide reagent, 14) showed absorption bands at 3451, 1655, and 1078 cm Ϫ1 due to hydroxyl, olefin, and ether functions in the IR spectrum. The positive-ion and negative-ion FAB-MS of 5 exhibited quasimolecular ion peaks at m/z 839 (MϩNa)
ϩ and m/z 815 C-NMR spectra of 5 were superimposable on those of 20(S)-ginsenoside Rg 3 , 21) while the signals due to the side chain part were similar to those of 2. On the basis of this evidence and the 1 H-1 H COSY and HMBC experiments on 5 ( Fig. 1 ), the structure of floralginsenoside E (5) was clarified as shown.
Floralginsenoside F (6) was isolated as an amorphous powder with positive optical rotation ([a] D 25 ϩ14.8°in MeOH) and has a hydroperoxide function as shown by the positive response to the N,N-dimethyl-p-phenylenediammonium dichloride reagent. 14) The IR spectrum of 6 showed absorption bands assignable to hydroxyl and olefin functions at 3566, 1655, and 1078 cm
Ϫ1
. Here again, the molecular for- , H-3), 3.95 (1H, m, H-12 C-NMR spectra of 6 were similar to those of ginsenoside-F 2 , 22) while the signals due to the side chain part resembled those of 2. Finally, reduction of 6 with NaBH 4 yielded a known dammarane-type triterpene glycoside, majoroside F 4 (16) , which was isolated from Panax japonics C. A. MEYER var. major (BURK.). 23) This evidence and the examination of the 1 H-1 H COSY and HMBC data on 6 ( Fig. 1 ) led us to elucidate the structure of floralginsenoside F (6) as shown.
Experimental
The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); IR spectra, Shimadzu FTIR-8100 spectrometer; FAB-MS and high-resolution MS, JEOL JMS-SX 102A mass spectrometer; 
